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PREFACE 
Logic programming is rapidly becoming the preferred paradigm for the development of decision 
and control systems. Logic programming languages came to the forefront when the Japanese 
selected Prolog to be the programming language in the Fifth Generation project. Since 1981. logic 
programming has enjoyed growing recognition worldwide in both academic and industrial circles. 
Logic programming is a computer implementation of logic modeling which has its roots in 
ancient Greek philosophy. Since logic programming languages are high-level ones, very efficient 
modeling approaches can be taken. In particular, the model specification i logic programming can 
be carried out directly on the computer. Thus, logic programming offers an efficient tool for 
problem solving. 
A logic program is merely a set of axioms. The computer uses the program to construct a proof 
of a goal statement supplied by the user. The set of axioms represents a model of the problem, 
the relationships between variables and the constraints on them. A proof of a goal statement is
achieved by searching the space of feasible solutions to the goal statement. 
This volume contains papers which are devoted to revealing the synergy between the different 
fields of decision and control on the one hand and logic programming on the other. The entire 
issue is subdivided in four parts. The first part describes new application areas where logic 
programming is proving to be a particularly efficient computing paradigm. The second part 
addresses new logic programming systems. The third part contains three papers on using logic 
programming when addressing three fundamental artificial intelligence areas: learning, user- 
computer interaction and diagnostics. The last part contains a short subject bibliography which 
includes also an author index. 
The first paper by T. Huynh and C. Lassez, introduces OTAS--an experimental decision- 
support system for options trading written in the constraint logic programming language CLP ('.~). 
The authors use the expressive and computational posver of constraints in the CLP  framework to 
integrate successful business trategies with other non-volatile information. 
The second paper, b) E. Y. Rodin and D. Geist, uses logic programming to facilitate decisions 
of task assignment in air combat. Their model can also be used in applications where cooperation 
in a time-varying enxironment is required. 
The third paper, by G. E. Kersten et al.. describes a rule-based decision support tool. 
NEGOPLAN. which allows one to model the decision process of an autonomous agent in a 
randomly changing environment. NEGOPLAN has been used to model an exploratory mission of 
a robot collecting material on the surface of a hypothetical planet. 
The fourth paper, by T. Graf et al.. presents LOGISIM--a CAD tool to simulate the temporal 
behas'ior of hybrid circuits, containing electro-mechanical, electro-hydraulic, hydro-mechanic and 
digital control devices. 
The fifth paper, by G. Friedrich et al.. describes how to transform model-based reasoning 
kno~sledge into efficient diagnostic procedures. 
The sixth paper, by B. Jayaraman. describes a subset-equational programming paradigm. This 
paradigm is especially convenient for expressing domain knowledge and rules, backchaining 
inference, and querying attributes of objects, by relieving the concern for their exact ordering. 
The seventh paper, by A. Bonsignori et al.. describes Logiform--a programming system which 
exploits the spreadsheet, relational data base. and logic programming paradigms. 
The eighth paper, by M. J. Pazzani, discusses learning in the context of a diagnostic expert 
system. The paper describes how heuristic rules and device models can be represented and res.ised 
in a logic programming framework. In addition, Pazzani extends logic programming to perform 
abducti~,e reasoning. 
The ninth paper, b,, Y. Liro,, and S. Rasikumar. addresses the problem of intelligent interaction 
in diagnostic expert systems. A Prolog-based system dynamically changes the amount of detail 
presented to the user as well as the input choices that the user is allowed to make by using 
knowledge-based models of the user and of the domain. 
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The tenth paper, by L. U. Yalqinalp and I_. Sterling, describes an expert system DIJEST 
concerned with the differential diagnosis of a patient suffering from jaundice. DIJEST uses an 
uncertainty reasoning scheme and places equal importance both on symptoms present and 
symptoms absent in the patient's medical record. 
A bibliography, by V. Lirov and Y. Lirov, on the applications of logic programming in 
decisions and control concludes this special issue. It contains 330 items subdivided into 18 
application areas. 
I am grateful to Ervin Rodin for inviting me to organize this Special Issue and the above- 
mentioned authors for their contributions. 
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